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Intro to NERRS Waquoit Bay monitoring
= Who/what/where are the players

Trends and pulses

= Temperature

= Dissolved Oxygen

= Nutrients & Chlorophyll + Pheophytin

» Eelgrass & Macroalgae

What’s driving changes in Waquoit Bay
= Nutrients

» Macroalgae

What’s the take home?
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Salinity gradient in Wagquoit
Bay Estuary ‘
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filtering pollutants
and excess nutrients,
buffering storm
impacts, and providing
critical habitats

real
estate values,
infrastructural
stability, fishing yields,
eco-tourism,
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The Mission

Established in 1995

“Develop of short-term
variability and long-term changes in the water
quality, biological systems, and land-use / land-
cover characteristics of estuaries and estuarine
ecosystems for the purposes of

b



The Process

. SWMP nutrient & water
quality sampling

= SAV-MAL sampling



Program
@ Waquoit BayWatchers
@® Waquoit SWMP
SAV-MAL Sample Sites




Trends and
pulses

2017 Beach Erosion

2014 Shrlmp_Kﬂl

2003 Algal Bloom
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Childs River: Summer (June-August)

Mean Chlorophyll-a and
Pheophytin-a (ugfL)

Mean Nitrogen (uM)
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Sage Lot: Summer (June-August)
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Eelgrass & Macroalgae

© Zostera marina w Ulva lactuca
m Spyridia filamentosa GRuppia mariti@

= Polysiphonia sp. w Hypnea musciformis

® Gracilaria sp. u Codium fragile
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Avg Annual NH4 (uM)
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@ ISIT REAL?

= Regional trend supported by other databases:

= Waquoit BayWatchers (more subdued 2010 event due
to difference in sampling time; incoming vs. outgoing

tide)
o Buzzards Bay Coalition BayWatcher’s online data
m Speculate climate drivers for regional impact
= Temperature
» Precipitation & Discharge
= Storms






Discharge — USGS Water Gauge
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Quashnet River Discharge

Mean Nitrogen (uM)
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USGS Station on Quashnet River
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When is discharge most
ifluential?

Site
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Climate Change Impacts
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= ISIT REAL?

» Corroborating trends documented:
o Foster & Fulweiler (2014) in Childs River, Waquoit Bay
= Nixon and others (2009) in Narragansett Bay
o Fulweiler and others (2007) in Narragansett Bay




Why 1s macroalgae biomass
decreasing at Childs River?

Net Daytime Production (g O, m= d7)

Nighttime Respiration (g 0. m?d")
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July & August Wind Roses

g [WAXM3] WAQUOIT BAY RESERVE ; [WAXM3] WAQUOIT BAY RESERVE
i1~ Windrose Plot [Time Domain: Jul,] i1/~ Windrose Plot [Time Domain: Aug,]
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Iowa State Environmental Mesonet:
http://mesonet.agron.iastate.edu/sites/dyn_windrose.phtml?network=WI_ASOS&station=MSN




Program
® Waquoit BayWatchers
@ Waquoit SWMP
SAV-MAL Sample Sites




Impact of wind on DO at Childs River

2 hr lag, correlation coefficient = 0.92
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Foster & Fulweiler (2014) found a significant drop in summer
wind speeds (May-October; p=0.016) based on WBNERR Carriage
House data.

Since we know that wind increases DO in Childs River, reduced
wind speeds would result in more prolonged hypoxic conditions.

Prolonged hypoxia may result in benthic microbes shifting to
anaerobic respiration (increasing sulfide concentrations),
decreased macrofauna activity, and reduced benthic nitrogen
fluxes (i.e., denitrification).

Combined, eutrophication and climate change impacts are likely
causing decreased productivity in Childs River.



Heavy spring rain and discharge events appear to play a
significant role in nutrient dynamics in the estuary, and with
increased precipitation from climate change, we may see
more frequent spikes in summertime total nitrogen.

Note: Although.residentia.l development has continued to grow over the last two
decades, the heightened nitrogen load from the increased residential development may

be balanced by decreased atmospheric nitrogen from improved air quality policy
(Valiela et al. 2016).

The decline of macroalgae in Childs River may be a
reflection of prolonged eutrophication exacerbated by
climate change impacts (i.e., reduced summer wind speeds,
increased precipitation, and increased temperature). This part of our
estuary is essentially becoming a dead zone.

Changes to nutrient levels through improved coastal management
must take climate change factors into account.
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Interns & Volunteers

m Rick York, Town of Mashpee

Ivan Valiela Lab, Marine Biological Laboratory

» Jeff Metcalf Summer Undergraduate Research
Fellowship

= WHOI Sea Grant

= EPA SNEP
» Brown LINK Award Program

Waquoit Bay Reserve Foundation
Former and current WBNERR staft
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Questions?

—

Jordan Mora

Research Associate

Waquoit Bay NERR, Cape Cod, MA
Jordan.mora@state.ma.us

508-457-0495 x 128




Mean Chlorophyll-a &
Pheophytin-a (ug/L)

Mean Nitrogen (uM)
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Mean Chlorophyll-a and
Pheophytin-a {ugiL)

Mean Nitrogen (uM)

Metoxit Point/Central Waquoit Bay (Summer: June - August)
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When is discharge most
mfluential?
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Mean Summer: Log_NH4

Mean Summer: Log_NH4
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When is discharge most
ifluential?

R2 =0.148
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When 1s discharge most
ifluential?
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